Background: South Korea is one of the countries with a very low percentage of active nurses among the Organization for Economic Cooperation and Development (OECD) countries. Although the number of nurses has increased steadily, the number of active nurses has not increased more than expected due to continued turnover. Methods: This study used data of a longitudinal panel of Graduates Occupational Mobility Survey (GOMS) and performed survival analysis to determine the turnover rate of nurses and the average time of turnover. Results: The turnover rate was the highest at 25% within first year and 50% of nurses left their first job during the study period. The hospital size and salary levels were major factors that affected the turnover rate, with small-scale hospitals and extremely low salary levels having the highest turnover. Dissatisfaction with the organization and dissatisfaction with the profession also directly impacted job turnover. Turnover rate of male nurses was higher than that of female nurses.
Introduction
Although nurse staffing level has a direct influence on patient outcome [1] [2] [3] , the number of nursing staff is inadequate in South Korea. Of the Organization for Economic Cooperation and Development (OECD) countries, South Korea has the highest number of newly graduated nurses per 10,000 populations. However, the actual number of active nurses in South Korea is extremely low compared than that in other OECD countries [4] . Under this circumstance, the government has continually increased the entrance quota in nursing colleges. However, the number of active nurses has not increased significantly. As a result, in hospitalization care, nurses in South Korea are responsible for more patients per nurse than nurses in other countries.
Since the level of nursing staff is inadequate, the quality of nursing service as a whole is deteriorated and the safety of patient could not be guaranteed in the hospital. Such low level of nursing staff not only influences patients, but also affects nurses, resulting in dissatisfaction of nurses due to too much workload. Job dissatisfaction leads to a substantial turnover of nurses. An average of 16.9% of nurses has changed their job [5] . Among those who changed their job, the turnover of new nurses was approximately 30%, which was more than twice of existing nurses [5] .
In order to increase the nursing staff level in South Korea, the government has introduced several policies to strengthen the staffing standard [6, 7] . However, some hospitals have difficulties to hire nurses. Hence, there is a problem in the supply and demand of the actual number of nursing personnel and the implementation of new policies. In the past, there have been many ways to increase nursing staff. One strategy was to increase the number of new nurses (increase the entrance quota in nursing college) [8] . Accordingly, the number of nurses in the nursing college was increased. It seems that it is no longer possible to solve the problem of nurse supply and demand by increasing nursing students since the number of new nurses per 10, 000 populations in South Korea is the highest among OECD member countries. However, the number of active nurses in South Korea is still low [4] . In addition, an indiscreet increase of students may cause another problem such as quality deterioration of education.
Apart from increasing the number of students, a different approach is now needed. If medical institutions do not have enough nurses, it is difficult to expect a significant increase of active nurses even if there are plenty of nursing students due to their increase in the past decade. The recent strategy of non-active nurse re-employment also seems to be ineffective because the number of nurses who wish to be re-employed under current working conditions is currently unknown. Therefore, the most effective and prioritized strategy would be to maintain current active nurses.
Many cross-sectional studies on the dissatisfaction of nurses and nurses' turnover intentions have been performed on a small scale. Nurses' turnover is influenced by organizational factors and individual factors according to past studies. Individual factors include age, ability, dependents, sex, and education level while organizational factors include job satisfaction, burden in workload, stress, exhaustion, management style, empowerment, and role recognition [9] [10] [11] [12] . However, most studies were focused on turnover intention and job satisfaction. Studies focusing on whether these factors lead to actual turnover are insufficient. In addition, it is difficult to determine whether turnover intention leads to actual turnover via cross-sectional studies. Furthermore, the high turnover intention may not lead to actual turnover. Therefore, factors that lead to actual turnover should be analyzed for actual nurse resource management. For these reasons, the objective of this study was to analyze factors affecting actual turnover rather than the turnover intention of newly graduated nurses.
Methods

Aim of the study
This study aims to analyze factors influencing the turnover of newly graduated nurses from university or college using data of Graduates Occupational Mobility Survey (GOMS), a longitudinal panel on nurses' employment and turnover. The purpose of this study was to investigate factors affecting new nurses' turnover.
Data source and study subjects
The GOMS was conducted by South Korea Employment Informational Service. Its database had 3-year panel data of approximately 5% of graduates from college or university in South Korea by stratified random sampling. This longitudinal panel data was obtained through an initial survey next year after graduation with a followed up survey performed in 2 years after the initial survey. Data This study only included the new nurses who started working as clinical nurses in hospitals after graduation from college or university. In South Korea, to qualify for the nurse license examination, there are two education system: diploma (3-year course) in college and degree (4-year course) in college or university. Since 2012, this education curriculum has been unified into a 4-year course regardless of the type of schools. In addition, the education system has incorporated a transfer system for students who would want to switch from other majors to nursing. Therefore, the subjects in this study include the graduates of a 3-year or 4-year course and the graduate students who have switched to the nursing course through the transfer system.
Since the objective of this study was to investigate the turnover of newly graduated nurses from their first job, the study subjects were those who started working as registered clinical nurses in hospitals. Therefore, department name, nursing, or nursing department was extracted from the database. Those who were employed in hospitals with occupations other than nurses as their first jobs were excluded. Since nurses could only work at the hospital after graduation and obtaining a license, those who started working at hospitals as nurses before graduation or before they became registered nurses or graduating a bachelor of science in nursing degree (BSN) program were excluded. The final sample of this study had a total of 652 students, including 174 graduates in 2008, 187 graduates in 2009, and 291 graduates in 2010.
Variables
Explanatory variables used in the analysis were selected based on the findings of previous studies. These variables were classified into individual variables, organizational variables, and job satisfaction. Individual variables were gender, age, marital status, parental education level, family income (monthly), and education-related factors such as degree, admission type, and reasons for choosing a major. Organizational variables were extracted by hospital size, location, moving direction for employment after graduation, presence of labor union, salary, and shift. The hospital is currently classified into a semi-hospital, general hospital, and advanced general hospital in South Korea according to the bed size and hospital characteristics. In this study, the number of workers, not bed count, was used. Hospital in this study was classified into a small-scale hospital with less than 300 workers, medium-scale hospital with more than 300 workers and less than 1000 workers, and large-scale hospital with more than 1,000 workers based on a previous study [13] . Comparisons between locations of schools nurses graduated from and the workplace were made to find the moving direction of the workplace, analyzing whether they moved to the city, moved in the same area, or moved to a smaller city.
The survey of job satisfaction consisted of 12 items, including ten items on specific areas and two items on overall satisfaction with organization and profession. Satisfaction was measured on a 5-point scale. Graduated nurses were divided into two groups: dissatisfied group and satisfied group (satisfaction or normal).
Analysis
Survival analysis was performed to analyze the turnover rate of nurses and the average time required for turnover. Kaplan-Meier survival curves of new nurses were used to determine the turnover rate. Differences in length of employment and the risk of factors affecting turnover were analyzed by Cox regression.
Results
Subject characteristics
Characteristics of 652 subjects are summarized in Table 1 . Their average age at graduation was 24.8 years. The majority of subjects were females (90.5%) and unmarried (95.4%). Regarding parents' education level, 33.4% and 16.9% of subjects whose father and mother were college graduates or more, respectively. Their average monthly income was 2-5 million Korean won (KRW). A total of 63.8% of participants graduated from college, which was more than the proportion of university graduates (36.2%). Most participants (93.6%) entered the nursing department as new students while 6.4% of them were transfer students. Regarding reasons for choosing nursing as their major, more than half (58.4%) of them chose nursing due to "job prospects" while 21.3% and 20.2% of them chose nursing due to aptitude and others as reasons, respectively. As for characteristics of medical institutions, the majority (51.4%) of them worked at large-scale hospitals, followed by 25.2% working at the small-scale hospital and 23.5% working at the medium-scale hospital. In terms of regional distribution, the majority (60.3%) of them worked at large cities including the capital. Many nurses were concentrated in Seoul. They considered it as the only area. Educational institutions are distributed evenly by region compared to medical institutions. The direction of choosing a job after graduation was mostly to the same area or in the direction of a big city. More than 50% responded that there was a labor union in their workplace and that they worked in a shift schedule. Regarding monthly salary, 70% of subjects had a monthly salary of less than 2.5 million won and 6.9% of them had a monthly salary of over 3 million won. Regarding job satisfaction scores for 10 factors, employment stability had the highest job satisfaction score, followed by social esteem and human relationship. Their overall satisfaction with the organization was found to be lower than that with the nursing profession.
Turnover of newly graduated nurses
For newly graduated nurses, turnover curve analysis showed that turnover within the first year was more rapid than that in the following period (Fig. 1) . Within the first year, about 25% of employees changed their job. The number of unemployed nurses was continuously increased. Fifty percent of them had transferred their profession or organization. The annual turnover rate was gradually increased from 2008 to 2010. In particular, the turnover of nurses graduated in 2010 was higher than that in 2008 or 2009 (Fig. 2) .
The results of the univariate analysis for investigating the factors affecting the turnover from their job showed in Table 2 . Regarding turnover by individual factors, age was the only significant factor affecting turnover from their first job (HR 1.04, p = 0.022). The higher the age, the higher the risk of turnover. Among education factors, graduates from the university were less likely to leave their first job compared to the graduated from college. Among the hospital factors, the hospital size, union, and salary were the significant factors affecting the actual turnover. Newly graduated nurses were more likely to leave their first job when they worked in a small sized hospital in comparison to a hospital offering a lower salary or no union. Nonetheless, hospital size and salary were highly correlated variables affecting the turnover according to the interaction analyzed in univariate Cox regression. New nurses' turnover was not affected by the salary level in a small size hospital and the hospital size at an extremely low salary level. Hence, the level of salary and the size of the hospital did not affect the turnover independently of each other. Results of satisfaction survey showed that the turnover was significantly higher when subjects were dissatisfied with their organization. Dissatisfaction with the organization was more closely related to job turnover than dissatisfaction with the profession itself. Nurses who were dissatisfied with most of these satisfaction factors were more likely to leave their first job. All factors showed statistically significant differences except salary, welfare benefit, and performance appraisal system. The risk of turnover for those having dissatisfaction with the organization was 2.74 times higher than those in the satisfied or normal group. In the case of profession satisfaction, the results also showed 2.09 times higher risk of dissatisfaction.
The results of the multivariate analysis for variables identified in univariate analysis are shown in Table 3 .
After excluding mutually related variables, gender (male), small sized hospital, low salary, no union, dissatisfaction with the workplace, and dissatisfaction with the job influenced the turnover significantly from new graduated nurses' first job.
Discussion
This study investigated the actual turnover of newly graduated nurses from their first job. During the study period, approximately 50% of newly graduated nurses left their first job while half of them (25%) left their first job within a year. Another study has reported that turnover in South Korea is 10.1-20.4% for all nurses and 27.8-33.0% for nurses with a career of less than 1 year [5, 14] . Considering these results, some nurses who left their first career within the study period might have moved to other hospitals. While the overall turnover rate in South Korea showed similar level with other countries [15] [16] [17] , the rate of leaving their first workplace was quite higher than that in other studies [11, 15] . Although some nurses who left their first job might be employed again at other hospitals, organizations would have to spend additional cost for hiring and training new nurses due to skilled nurses' turnover. Moreover, as a newly hired nurse cannot work as a skilled nurse in a short period of time, there is an additional nurse shortage in the hospital when the newly hired nurse is fully trained. Especially, there might be a serious problem in South Korea because the hospital in South Korea does not have enough labor force to deal with these situations. In South Korea, the number of nurses per population was extremely low among OECD member countries, although the number of beds was exceedingly high in South Korea [4] . Consequently, the low level of nurse staffing in hospitals might be a natural result under these circumstances. Therefore, frequent [20] . Since entrance quota into the college of nursing in South Korea has steadily increased from 2008, the actual supply has started to increase from 2011 [8, 14] . Therefore, further research is necessary to investigate the effect of such increases on the nursing workforce.
In the univariate analysis, age, degree, union, hospital size, salary, interaction, and job dissatisfaction were factors influencing the turnover. Organizational factors rather than individual factors had an impact on the turnover. Several organizational factors affecting the turnover might have close relationships with each factor. For instance, nurses who work at small-scale organizations are underpaid compared to nurses who work at large-scale organizations [13, 21, 22] . In addition, small-scale organizations have a tendency not to have labor unions [23] . Workers' salary in a hospital that has a labor union is higher than that in an organization without a labor union [23] . Hence, a hospital size, a union, and salary might be highly correlated with each other. In this study, the salary showed a linear pattern according to the hospital size. To analyze the impact of the interaction between hospital size and salary, the turnover according to the interaction term was analyzed in both univariate and multivariate analysis. Newly graduated nurses were more likely to leave a small sized hospital even though their salaries were high. These results indicated that salary is not a significant factor for turnover under vulnerable employment conditions. At the same time, at an extremely low salary, a hospital size has not affected the turnover from their first job. When the minimum conditions such as salary and benefit are satisfied, the turnover might be affected when the hospital is large and the salary level is high. Beyond salary and benefit, nurse staffing is inadequate in the small-scale hospital because their poor employment conditions make it difficult to hire nurses [13, 21] . Inadequate staffing exacerbates other working environments such as working hours and vacations. In this study, nurses who were dissatisfied with their working environment were more likely to leave their first job (HR = 1.62, p < 0.001), consistent with other research [24] . In addition to the working environment, turnover was increased when nurses were dissatisfied with the stability of employment or working hours. Hence, while the job itself is an important factor influencing nurses' turnover, the working environment is also another major influencing factor. In a multivariate analysis in this study, turnover of the group dissatisfied with the workplace (HR = 2.37, p < 0.001) was higher than that of the group dissatisfied with work itself (HR = 1.48, p = 0.021). Beside organizational factor, satisfaction about professional itself such as career prospect, autonomy and authority, social esteem, and relation was also an influencing factor of turnover in this study. Hence, job satisfaction at both profession and organization is not less important than given circumstances such as hospital size or salary, consistent with the results of several studies [17, 24] . Among influencing factors, gender was the only significant factor in multivariate Cox regression. The turnover in male nurses was higher than that in female nurses, consistent with other studies [25] . This result might be partially attributed to gender imbalance because the nursing profession remains predominantly occupied by females. The proportion of male nurse in this study was also only 9.5%, similar to that in other countries [26] . There are problems arising from an extreme gender imbalance. The stereotype of women's work hinders efforts to break such imbalance. Male nurses in South Korea also experience difficulties in adjusting in the organization with great gender imbalance [25, 27, 28] . To decrease the turnover of male nurses, further studies should investigate influencing factors overall and the difference according to gender.
This study has some limitations. First, not all variables derived from previous studies could be included because secondary data were used to investigate nurses' turnover. In addition, turnover could not be divided into voluntary and involuntary due to the same reason as mentioned earlier.
Conclusion
The lack of nurses is a severe problem in South Korea. We need to approach in more diverse ways to deal with this problem that many nurses are unable to work long after they are employed at hospitals. Regarding nurse turnover, quitting of newly graduated nurses is very inefficient for resource management in the view of an organization since there is no success compared to excessive input cost. Thus, medical institution and educational institution need to understand factors and strategies to reduce this turnover. Only gender in individual factors was a significant variable influencing nurse turnover in this study. Even if other variables were controlled, the risk of turnover for male nurses was higher than that for female ones. Further research is needed to determine what factors contribute to the turnover of male nurses as the proportion of male students in nursing colleges is gradually increasing. Organizational factors such as size, union status, and dissatisfaction with both organization and profession were factors that had major impacts on the turnover of nurses. The turnover is expected to be decreased if the work environment is improved. Factors related to job satisfaction need to be determined and strategies need to be developed to increase job satisfaction in the future.
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